Vascular effects of metabolic inhibition by 2-deoxy-D-glucose in humans.
2-Deoxy-D-glucose (2DG) is a structural analogue of glucose that inhibits the glycolytic pathway. In vitro 2DG induced vasodilation, which was inhibited by glibenclamide (blocker of ATP-dependent potassium channels). The vasodilation induced by 2DG may be an interesting model for metabolic vasodilation. In this study, we investigated whether 2DG induces vasodilation in the human skeletal muscle vascular bed and whether this vasodilation was inhibited by glibenclamide. We measured forearm blood flow (FBF, venous occlusion plethysmography) in response to intra-arterial 2DG (0.4 and 0.8 mg/min x dl of forearm volume, each dose for 30 min), either alone or with co-infusion of insulin to increase the cellular 2DG uptake, and compared the results with insulin infusion alone. Glibenclamide infusion (1.0 microg/min x dl) was added in a subgroup. 2DG alone did not change FBF ratio (experimental/control arm, 11 +/- 9%, p = 0.34), but 2DG with insulin significantly increased FBF ratio (32 +/- 17%, p = 0.04). The increase in FBF by 2DG and insulin was significantly more pronounced than the vasodilation induced by insulin alone (p = 0.03). Co-infusion of glibenclamide had no effect on the vasodilation induced by 2DG and insulin (percentage increase in FBF ratio 11 +/- 18% without and 17 +/- 12% with glibenclamide, p = 0.85). In conclusion, 2DG induces manifest vasodilation in humans when infused in combination with insulin. This vasodilation is not mediated by ATP-dependent potassium channels.